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SUFPPILEMENTARY FREE-SPINNING-TUNMNEL TESTS OF A -i]-'é--SCAIE

MODEL OF THE MCDONNELL XP-85 ATRPIANE EQUIPPED WITH A
CONVENTTONAL-TATL ARRANGEMENT

By Walter J., Klinar

SUMMARY

Spin tests have been conducted in the Langley free-—spimning tunnel

on a -]:.%- scale model of the McDonnell XP-85 airplsne with the normal
¥X—tall replaced with a short—couplsd conventlonal—tail arrangement.

The effect of the conventional—~tail arrengement end the effects of
various modifications upon the spin and recovery characteristlos of the
model were determined.

The results of the tests indicated that instaliation of the
conventional—tail arrangement wlll not provide satlsfactory recoverles
from spins of the alrplane. Satisfactory recoverles will be obtainsable,
however, either by Instelling in addition & very large ventral fin
(17.94 sq £t, full-scale) below the tall or by decreesing the width of
the fuselage and making it flat slded rearward of the wing tralling edge.

INTRODUCTION

The results of the spin tests of a -f‘g—sca.le model of the McDonmnell

XP-85 airplane, reported in reference 1, indicated that unsatisfactory
spln-recovery characteristics would be obtalned with the originally
proposed X—~tall installed on the airplane. Accordingly, an alternate
conventional~tall arrangement having somevwhat better normal-flight
stabllity characteristics than the X~tail (reference 2) was proposed in
an attempt to improve satisfactorily the spin-recovery characteristics.
Results of the sdditlional spin Pests with the conventional tail installed

mmemcmw - UNCLASSIFIED



2 : NACA RM No. LTI1l

on the model are reported herein. Several altermate modifications,
Including the flattening and narrowlng of the sides of the fuselage
reayward of the wing tralling edge, were tested on the model in an -
attempt to improve the recovery characteristice of the model.

SYMBOLS
b wing span, feet
S wing aresa, square feet
E" mean gerodynemlic chord, feet
x/fe ratio of d.isté.me of center of gravity rearward of

leading edge of mean aerodynamic chord to mean
aerodynamic chord

z/d ratio of distaxce between center of gravity and
- fuselage center line to mean serodynamic chord
(positive when center of gravity is below fuselage
center lins)

m mass of alrplane, slugs
IX’ I!, I maments of Inertia about }2{—-, Y-, and Z—body exes,
. respectively, slug—-feet

I - I L] .
..K..__X._ inertia yawing-moment parsmeter

mb®
Iy - Iy
—-Y———--2 inertie rolling-moment paremeter

mb B :
I, - Iy
— insrtia piltching-mament parsmetexr

b
o air density, slugs pexr cubic fool
1 relative denslty of alrplane

p-fb

o angle between fuselage center line and vertical

(approximately equal to absolute velue of angle of
atteck at plane of symmetry), dogrees

¢ . engle between span axis and horiz'hntal,_ degrees
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v full-scale rate of descent, feet per second

Q full-scale angular veloolity about spin exis, revolutions
per second , '

g helix angle, angle between flight path and vertical,
degrees - (For tests of this model, average ebsoluts
value of helix angle wes approximately 1°.)

B approximate angle of sldeslip at center of gravity,
degrees (Sideslip is inward when immer wing is down
by an smount greater than the helix angle.)

URVC unshielded rudder volume coefficient (See reference 3.)
TDR tall-demping ratio {(See reference 3.) .
TDPF taill-damping power factor (See reference 3.)

APPARATUS AND METHODS

Model

The -:-L]-'é-—scale model used for the tests was the same as that used

for the tests reported 1in referen}e 1 except that the X~tall wes
replaced by a conventionel—tall arrangement. A three-view drawing of
the model wlth the conventional~tall instellation is shown in figure 1.
Airplane dimensional characteristics as represented by the model as
tested in the free—splmming tunnel are glven in i{eble I,

A photograph of the mcdel In the clean condition is shown In figure 2,
Figure 3 is a drawing of the vertical tail, and figure 4 shows alternate
horlzontal talls tested. Mr, D, S. Lewls of the McDommell Alrcraft
Corporation had indicated that the larger horizontel teil is required
for stabllity. The smaller horizontal tall is so dimensioned that 1t
wlll fit into the B—36 bamb bey without folding. Sketoches of the
various modifications are shown in figures 5 to 8.

As before, the model was ballasted to obtain dypemioc similarity to
the airplane at an altitude of 15,000 feet (p = 0.001496 slug/ou ft).
The mass date used in ballaesting the model for the tests reported in
reference 1 were also used for the current tests since 1t appears that
substituting the convenitlonal tail for the X~tall will alter the mass
characteristics of the alrplane very slightly.
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Wind Tunnel and Testing Teohnique

The tests were performed 1n the langley 20-—fcot free-—-spimming
tunnel, the operation of which, in general, is similar to that of the
Langley 15—foot tummnel described in reference L except that the model~
launching technique has been changed. With the contreols set in the
desired positions, the model is launched by hand with rotation into the
vertically rising alr stream. After a mumber of turne in the esteblished
spin, recovery attempt is made by moving one or more controls by msedns
of the remote—control mecheniesm. After recovery, the model dives into
e safety net. A photograph of the model during & spin is shown in
figure 9. )

The testing technique applied and method of determining spin data
were essentially the same as for reference l. The control configuration
and manipulation used for the “criterion spin" for these tests were as
follows: elevator set at elther full up or at two—thirds of its full-up
deflection (depending on which gave the more conservative results; if

it was not obvious which elevator settlng would glve the slower recoveries,

both settings were tested), allerons set at one~third of full deflection
in the direction conducive to slower recoveries (against the spin for
the umodified model, and with the spin for some of the modifications
tested), and rudder placed at full with the spin and reversed to only
two—thirds of its full deflection against the spin for recovery. For
same of the current tests, recovery was attempted by simultaneocusly
moving the elevator from full up to full down in conjunction with rudder
reversal., As 1is explained 1in rsferemnce 1, recovery characterlstlcs may
be considered satisfectory if recovery attempted fram the criteriomn spin

requires 21 turns or less,

Ay
PRECISION

The spln results presented hereln are believed to be the true
values given by the model within the following limits:

a.,degree.............-.-.............il
¢,d.egreq....................-........il
V, p8xcont o ¢ o ¢ o ¢ ¢ ¢ 0 ¢ o s 0 ¢ o s 6 e 8 0 8 s 0 s e« 4 oI5
Qy DOYCONT o o o o o o o s o o 5 s s s o s 8 06 o ¢ 0 o 0 s o s ¢ & X2

L . ;b% turn when obtalned fram motion—

plcture records
+1 turn when obtained by visual
estimate

Turns for recovéry
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The preceding limits may have been exceeded for certasin spins in
which 1t was difficult to control the model in the tumnel because of
the high rate of descent or because of the wandsring or oscillatory
nature of the spin. '

Comparison between model and alrplene spin resulis (references L
and 5) indicates that spin—tummel results are not alweys in camplete
egreement with airplene spin resulis. In general, the models spun
samewhat steeper at & samewhat higher rate of descent and at fram
59 to 10° more outward sideslip than did the corresponding airplenes.

\ The comparison made in yeferemce 5 for 20 elrxplanes showed that
80 pgroent of the models predicted satisfactorily the mumber of turms
required for recovery from the spin for the corresponding airplanes
and that 10 percent overestimated and 10 percent underestimated the
corresponding turns for recovery.

Because of the Impraoctlicabllity of ballasting the model exactly
and becesuse of inadvertent demage to the model during the tests, the
measured welght and mass distribution of the model varied from the
true sceled—down values within the following limits:
Weigh‘b, Pement . 'u L[] [ ) . [ 3 . L] L] L] L] ) . ) L] ® [ [ ] L] [ ] 0 to l higll
Center—of-gravity location, percent ¥ . . . « « ¢ « « no variation
Ix,percen'b..-.-......... 3high-t°7high

Moments :
of Iy,percen'b...'........--. 3h18ht°5high

IneI"t"aia. IZ,Pement'.-.oooono-.o. 31Wt°2high

The scourscy of measuring the weight and mess distribution of the
model are believed to be within the following limits:

Weigh-t,Percen‘bo.-.-.-o-onc-.nooooo-o;o.il

Center—of—gravity location, percent G « ¢« « o ¢ ¢ o ¢ o «
Maments of inertla, percent ¢« « o.c ¢ ¢« ¢ ¢« ¢ ¢ ¢ ¢ o ¢ o

Control settings were made with en accuracy of *1°
TEST CONDITIONS

Tests were performed for the model conditlons listed on table Il.
The maJjor part of the tests was conducted with the larger horizontal
tail installed on the model (tail 2 on fig. 4). All tests were
conducted with the model in the clean. condition., The clean condition
i defined as follows: <flaps retracted, lendling hook retracted, and
cockplt olosed.,

The mass characteristios and the mass paremeters for the normal

loading on the alrplane and for the actual loadings tested on the
model are listed on teble ITI. The mass distribution parameters for
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these loadings are plotted on figure 10, As discussed in reference 6,
flgure 10 can be used as &n &id in prediocting the relative effectiveness
of the controls during recovery from spin. It will be noted on teble IXI
thet when the horizontal teil wes ralsed to the top of the fin, the
maments of inertis inoreased and the mass distribution parsmeters
chenged samewhat. ¥No attempt was made to reballast the model to the
original normal loeding for these tests as it was felt that a samewhat
similer change in moments of lnertia would necessarlly ocour on the
airplane if the hoxlzontal taill were shifted to the top of the fin. In
addition, the critical mass factors that affect the spin were altered
s0 slightly by this modificetion that similar results would probably
have been obtalned had the model been reballasted to its normal loading.

The maximm control deflections used in the tests were:
Rudder, degrees . .

Elevator, degrees . . .
Allerons, degrees . . .

o ¢« o o 20 xight, 20 leit
e e ¢ o 0 II—OIIP,QOG.OWD.
e ¢ o o » 20 up, 20 down

L ] . L]
L} [} L 3
L ] . .
LI ] L]
o o
L] [} L]
e o o
e & o
L ] L] L3
" o @
® o e

The intermediate control deflectlons used for the spin tests were:

Rudder two-thirds deflected, degrees . . .
Elevator two-thirds full up, degrees . . .
Ai]ierons one—third deflected, degrees . .

.Occolll’

L ] L ] L ] L 2 2’?
T up, T down

A [N

RESULTS AND DISCUSSION

The test results are presented in charts 1 to 7 and teble IV. The
model dets are presented in terms of the full—scele values for the
airplane at a test altitude of 15,000 feet. Due to same inherent
asymetry in the model, results of right and left spins differed somswhat
and the results are generally presented for the spins in both directions,
It is felt that for a truly symmetrical model, the actusl turns for
regovery would be an average of the resulis obtalined to the right and
to the left,

Unmodifled Conventional Tall

Iarge horizontal tall.— The effect of control setting on the
steady—spin and recovery characteristios of the conventional—tall
model in the nommal loading are presented on chart 1 for tests wilth
the large horizontal tail installed on the model, For the normal—spin
control configuration (rudder full with the spin, elevator full up, and
allerons neutral) recoveries fram the right spins by full rudder reversal

or by full simultansous reversal of rudder and elevator were unsatisfactory,

whereas for the spins to the left, satisfactory recoveries were obtained.
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By averaging the nmumber of turns regquired for recovery for the right
and the left spins at this control setting, a mumber In excess of

2 turns (the maximm number of turns allowable for a satisfactory
recovery) 1s obtailned. : -

Setting the elevator down befors reversing the rudder generally
alded recovery except when the ailerons were full against the spin.
Setting the ailerons with the spin (right aileron up and left alleron
down in a right spin) was favorsble and generally led to rapld recoveries,
whereas setting the allerons against the spin was adverse.

In order to evaluate the possible adverse effects on. recovery of
smell deviations fram the normal control configuration for spinning,

- tests were run at the control configuration previously referred to as

the criterion spin (for these tests, allerons were one~third agsinst
the spin, and elevator was either full up or two-thirds up). As is
shown on chart 1, recoveries fram the criterion spin in either direction
were unsatisfactory even when both rudder and elevator were reversed
fully and simultaneously. On the basis of these test results, the
reocovery characteristics of the model are considsred unsatisfactory,
end 1t sppears that normal—control manipulation Tor recovery (full
rapid rudder reversal, followed epproximately l/ 2 turn later by move—
ment of the stick well forward of neutral) will not satisfactorily '
terminate a fully developed spin. .Thus, compared to the results
presented in reference 1, 1t ls apparent that the conventlonal—tail
installation offers little improvemsent over the X—tall arrangement.

Small horizontal tall.— The test results obtalned with the small
horizontal tall installed on the model are shown on chart 2, Only
brief tests were run with thls tail Ilnstalled on the model inasmuch
as the spin and recovery characteristics were similar to those obteined
with the large horizontal-tall installation.

Modlifications

A few modiflcatlions were made to the model in an attempt to improve
the spin-recovery characteristics of the model, The modifications are
tabulated on table IV and are clessified as ineffective, marginal, or
effective. The test resulis for the modifications tested are presented
on charts 3 to T.

The ventral—fin modifications 1 to 3 are classified as ineffective
because they did not enable the model to recover satlsfactorily fram the
ecriterion spin. The test results for thesq modifications are shown
on charts 3 and 4 and sketches of the modifications are shown in
figures 5 and 6.

Vhen the horizontal teil was moved to the top of the fin (fig. T7)
the model would not remain in the spin indefinitely at the criterion—
spin control setting but would eventually recovery without use of
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the controls. As is shown on chart 5, however, for the spin tests to
the right the model took a large mmber of turns In a flat attitude
before the rotation imperted to the model on laumching ceased and the
medel dived out of the spin. When the model was spinning at this flat
attitude, unsatisfactory recoveries were obtalned, even when rudder
reversal was accompenied by full reversal of the elevator. It thus
appears that flat spins and unsatisfactory recoveries might possibly
be obtained on the airplane modified in this marmer and, accordingly,
" this modification is considered marginal.

The two modifications classified gs effective on table IV
definitely led to satlsfactory recovery characteristics. With
modification 5 installed on the model (large ventral fin shown on
figure 6, approximate full-scale area 17.9Lk sq %), the model did not
spin at the criterion—spin control setting and the original leunching
rotation wes dasmped out repidly. This 1a the same size ventral fin
that eppesred necessary to satisfectorily improve the recovery
characteristics of the X—tail model (reference 1l). The test results
for the model with this ventral fin installed exe shown on chart 6.
The other effective modification is shown in fNgure 8 for the model
as tested In a right spin. For these tests to the right, the left
rear side of the fuselage was cut awey (side exposed to the air stream)
as indicated on figure 8 and the right side (unexposed side) was
retained. For the tests to the left, the left side of the fuselage
was replaced and the right side wes removed., The modsl test results,
presented on chart 7, show that ths model recovered satlsfactorily
with this fuselage modification, indicating thet if the eirplane were
constructed with a sufficiently flat and narrow fuselage section near
the tall, the conventional—tall design would probably lead to
satisfaotory recoveriles.

As 1s shown on teble IV, although no increase in tail~dampling—
power factor was effected by slicing off the sides of the fuselage
(modificetion 6) the spin—recovery characteristics of the model were
improved considerably, but when the horizontal taill was raised to the
top of the fin, causing a large increase in tail—deamping power factor,
the spin-recovery characteristics of the model were still not
considered satlsfactory. It appears that flattening and narrowing
the side of the fuselage near ths tall probably czused an increase
in damping by ensbling an unrestricted flow of air to reach the
portion of the vertical tall below the horizontal tall thereby
increasing the effectiveness of the rudder below the horizontal tall,
and, at the same time, increasing the air "trapping" effect of the
horizontal tail. In addition, the flat-sided fuselsge probably
provided more rotatlional damping than did the rounded fuselage. The
fact that the spin—recovery charscteristics of the model were still
not qulte satisfactory even when the horizontal tail wes raised to the
top of the fin indicetes that for this short-coupled design, a certaln
portion of_ the vertical tall was probably shielded by the weke of the
wing during the spin, thus being ineffective in demping out the spin

rotation. .
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CONCIUSIONS

Based on results of tests of a 1%_808'16 model of the XP-85

alrplane with a conventional tail, the following cémclus_ions regarding
the spin and recovery characteristlcs of the sirplsne at a test
altitude of 15,000 feet have been made:

1. The fully developed spin will probably not be satisfactorily
terminated. by normal—control manipulation for recovery. Similer spin
and recovery characteristics will be obtained wilth either the large
or the small horizontal tall surfeces installed on the airplane.

2. Installing a large ventral fin (I7.94 sq £t, full-scele) below
the tall of the alirpleme will insure satisfactory recovery characteristics.

" 3, Decreesing the width of the fuselage and making it flat sided
reaxrwerd of the wing tralling edge will probably ensble the alrplane
to recovery satisfactorily.

langley Memorial Aercnsutical Laboratory
Natlonal Advisory Committee for Aeronautics

Langley Fleld, Va.

Walter J. Klinar
Asronautical Englneex

I'4
Approved:W é)' 7 ; ; *

Thomas A. Hairils
Chief of Stebility Reseaxch Division
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TABLE I.— DIMENSIONAL CHARACTERISTIOS OF THE XP-85 AIRFLANE EQUIPFED

mAcommommmmmmmi%-smmnm

TESTED IN THE FREE-SFIRNING TUNNEL

Length, over—all, ft o « « o o « o & o &«
Wing:

Span, ft . . .

Ares, 8¢ £t . « . & . ¢ ¢ 4 ¢ 0 a6 .
: Section,root...._........
Section, tID "« . 4 4 4 o 4 0 o 6 o .
Root chord incidence, deg . . . . . .
Tip chord incidence, deg . . . . . .
Agspeot atio . . . . . . . . . .
Sweepback at 25-percent ahorsl, d.eg .

Dihedrel of wing, deg - . ¢ « « .« « .
Mean 6erod,ynanic chord, in. . . . . .

Lea.*ging edge of 0 aft leading—edge roo

Leading-edge flaps:
Location of hinge line, psrcent ahord
 Spen, percent of b/8 . . . . . . ..

Aileronss
Total area, sq It « e 8 o s 8 s e .

Logation of hinge line, percent chord
Spen, percent of B/2 . 4 « o 4 .+ - o

Borizontel teil no. 1:
Total area, 8@ £t " + + 4 o o o o o«
Elevator ares, aft hings lithe, sq ft
Aspegt ratlo . . . . . 4 0 v . .

t

Distance from normal center of gravity to
hinge Mne, £ . . . ¢ o o 4 . s e s
Alrfoll Bectlon o = « o o « o 5 o s o o @

Horizontal tell no. 2:
Total area, Bq ft
Elevator area, aft hinge line, sq ft
Aspeot ratio e s e o o s
Distance

e e s e & & ° 4 o 3 e

normal center of agrevity to

hord,

@ e ¢ v 2 " BB s @

He o o s 0o 0 o 2 o s

[

» . . . .
elevator

« e o o o
e e v .
« s s e s
elevatoxr

hinge line, £f£ » .« ¢ ¢ ¢« ¢ ¢ ¢ ¢ « ¢ o & o o o &

Alrfoll sectlon ¢ ¢« « ¢ ¢« o ¢ s « &

Vertica.ltail
Total ares, sq ft + «. « « « . «
Rudder axea, sg £t . . . « . « . . .
Aspect ratio . ..

« & o & & s & © o o

Distance from normal center of gravity to rud.der hinge

L S L L L )

¢« s e o »
. . .

« e s = o
e« ¢ & o
< o .

e o 4 5 .
v v e v e
e s e .
« e s e
« ¢ o o
. . .

line at horizontal-atabilizern~hord plane intersection, fth. .

Alrfoil section .
Ta.il—d.ampingmt‘io...........

Unshielded md.dez‘-volm.e goefficient . .

« & o ¢ & 8 o & ¢ s s & s 0

TaiL-dampingpcwerfactor....................'

e e e . 18,85

e e o =Jh9

“NACA 66_005

. 0.0535
. 0.0362
1937 x 109
A
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) ' Horisontal tail Mothod aaployed in
Type of test Loading installsd Modification reqovery Date. pressntad
Right and left Rormal Large None Ruddsr reversal and Chaxt 1
eroct epins minultansous rudder and
alavator revarsal
Do--~ Hormal Small Kone Ruddsr raversal Chart 2
Right erect Noxmal Large Vontrel £in — modificatiopn | =-==rr-v=-- dg-r=mmrm - Chart; 3
apina muber 1
Do--- , Norml Large Ventral fin — modification ———mne——— . Chart 3
numboxr 2
Right and Normal Large Ventral fin — modification | --wo-en v . T S ——— e Chart &
left spins mmber 3
Do--- Loading wlth Large Horizontal ‘tail raleed to Budder revarsal and Chart 5
horizontal top of Tip — modification simnltaneous rudder snd
tajl atop fin mmber 4 elsvator revernal
Do--- Forma ] Iarge Veutrsl fin — modification e amam e m———————— —— Chart 6
mxber 5
Do=-- Hormal Largs Fuselage nerrowed and Pudder reversal Chart 7T
. flattensd reerward of
wing tralling edgs —~
modifioation mumbar 6

e
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LOADINGS mmoum-llg-scm HODEL

[Mod.ul valusa oconverted to corresponding full-acale nluu]

WABLE TIT.— MASS CHARACTEHISTICS AND IHEBTIA PARAMETERS FOR THE XP-£5 AIRPLANE AND FOR THE

Alrplane relative | Center of :
- denslty aavity Homenta of ipertle Inertia paramsters
_!o. Loading Weight
| Ben 15,000 | o5 | ufe Iy Iy Iy - Ly -1 I ¢
.’ level | Tt (alng-1t2) | (alug-£1?) | (slng-rtf) 52 ab2 02
R
Alrplsns veluse )
1 — wse | e8,20 | br.oo [0.216 |~0.013 7ho 1199 1500 | -73.8 x 107% | -49.9 x 104 J123.7 x Wt
! .
Hodel vnlnes
1 Horeal nss1 | 28,20 | bh.oo  |0.212 | 0.027 8 1204 1433 12 x 307 | 37 x 20 {10 x 07d
2 |Loading with hori— | k501 | 2B.60 | sk | .22 | —.0b3 888 1573 191 7 x 107 | 28 x 1% | 105 x 107
zontal tall etop
fin'
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g1




TABLE IV.— EFFECTIVENESS OF YHE MODIFICATION; TESTED OK THE -

»

16

BQULPFED WITH THE CONVENTIONAL-TAIL ARRANGEGEYT

[zazge hortzontal tat] tnstalled on model ]

~SCALE MODET, OF THE MADONMELL XP-85%5 ATRFLANE

Classifigation of
nodel

Modifigation
musbex

Flaure
mmbey

Demoription of
modification

Aixrfoll mection and
section thigkmess
(fnli-scals)

Tell-deeping
power factor

Innifeotive

Inoffective

Inolfactlive

Eff=satlive

Effective

3.30 8q t) .

Triangular vemtral
fin (approrimate
full~toale area
equals 7,30 8q ft)

Roundsd venrtyel fin
(approximate full~
scale area squals
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QHART 1,- SPIN AMD REOOVERY OHARACTEAISTIOB OF THE yh_GUALK MODKL OF TRE )CDONNELL XP.E5 ATRPLANE EQUIPPED WITH 4
OONVERTIOMAL TAIL; LARGE BORIZONPAL TATL INSTALLED

ﬁoml loeding (point 1 on thhle ITY and figurs 10); vscovery attempted by r 11 full rmdder reveraal sxcept as indiosted (recovery
attempted from, and steady-spin data presented for, rudder full-with spina); ersct spins; direotion of spln me 1indinate
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OEART 2,~ BPIN AND RECOVERY OHARAQTERISTICES OF THE SOALE NODEL OF TEE MCDONKFLY, XP-#5
BORIZONTAL PAIL INSTALLED

OORVINZIONAL TAIL;

ATRPLANE EQUIPFED YITH A

(fornal loading (point 1 on table III and flgure 10); recoverPattampted by Tapld rull mudder roversal except as indicated {recovery
attempted from, end steady-spin data presentod for, rudder full-with apina }; _ereot spine; direotlon of spin as uuu:eﬂ
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@URT 3,~ SPIN AND REOVERY URARACTEAIBTIOS OF THE s

CONYENTIOKAL TAJL; SMALL VENTRAL FINS IMSTALLED

[Mormel loading (point 1 on ‘tahle III and figure 10); large horigontal tail lnatalled; recovery attempted by rapid T rudder
reverasl except as indlcated (rscovery attaspted from, and steady-spin date presonted for, rudder full-with spina); sketohes
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OHART L.~ SPIN AND REQOVERY CEABACTERISTICS OF THE 1. acALE NODEL OF THE MCDONNELL XF-85 AIRPLANE EQUIPPED WITH A

CONYENTIONAL TAIL; LARGE VEN

FIM (12.42 SQUARE FERT, FULL BOALE) INBTALLED

[?orn-l toading (point 1 on table III and figure 10); large horigontal tell installed; recovery attempted from, and ateady-spin

data presented for, ruddsr full-with spins); sketch of modifioation showm on figurs 6; ereot spinm; direstion of spin ms indloated
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GHART 7,~ SPIN AND RECOVERY OHARACTERIBTIOS OF THE SOALE MODZL OF THE MCDOKNTLL XP-%5 ATRPLANE EQUIPPED WITH A
CONVERTIONAL TAIL; BIUES OF THE GX REARMARD OF THEE WING TRAYLING EDUE FLATTENED AMD
NARROWED
]:l_bml loading; large horizontal tail installed; racovery atiempted by rapid full rudder reversal sxospt as indioated (rasovery
pttompted from, and ateady-spin data prasenteﬁ for, rudder l-with spins); ereot spins; direction of spin as muuteg
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NACA RM No. LTI11

NATIONQ;. ADYISCRY
COMMTTEE FCR AERONAUTICS

FIGLRE |, THREE-VIEW DRAWING CF THE £-SCALE MODEL OF THE

McDCNNELL XP-85 AIRPLANE WITH THE CONVENTIONAL TAIL
ARRANGEMENT AS TESTED IN THE.20-FOOT FREE-SPINNING TUNNEL,
CENTER OF GRAVITY SHOWN FOR NORMAL LOADING.LL ARGE HORI-

ZONTAL TAIL {NSTALLED.
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| BACA LMAL 51264

Figure 2.-

The i-scale model of the McDo'nnell XP-85

16

the conventional tail arrangement.
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AIRFOIL SECTION NACA 66-009

FIN AREA 946 FT.2

TOTAL RUDDER AREA 639 FT.

e 18.90 >~

DIMENSIONS ARE FULL SCALE
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NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

FIGURE 3.- CONVENTIONAL VERTICAL TAIL TESTED ON THE % -SCALE

MODEL OF THE MC DONNELL XP-85 AIRPLANE .
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FIGURE 4. - HORIZONTAL TAILS TESTED ON THE

716 -SCALE MODEL OF THE MC DONNELL XP-85
AIRPLANE.
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DIMENSIONS ARE FULL SCALE

- \’\.

MOD. 2

NATIONAL ADVISORY

COMMITTEE FOR AERONAUTICS

FIGURES. ~VENTRAL FINS TESTED ON THE +-SCALE
MODEL OF THE MC DONNELL XP-85 AIRPLANE
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DIMENSIONS ARE FULL SCALE

l U
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NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

FIGURE &, -VENTRAL FINS TESTED ON THE :-SCALE MODEL
OF THE MC DONNELL AP-85 "AIRPLANE .
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NATIONAL ADVISORY
GOMMITTEE FOR AERONAUTICS .

FIGURE 7. — MODIFICATION 4 (LARGE HORIZON—

TAL TAIL_ATOP FIN) TESTED ON THE I/16—

MODEL OF THE MCDONNELL XP 85 AIR—

PLANE.
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DIMENSIONS ARE

FULL SCALE

NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS

FICURE 8&.—MODIFICATION 6 SHOWING THE LEFT REAR SIDE
OF THE FUSELAGE CUT AWAY AS TESTED FOR THE RIGHT
SPINS ON THE 7-SCALE MODEL OF THE McDONNELL

XP-85 AIRPLANE.
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Figure 9.- Photograph of the T% -scale model o7 the McDonnell XE -85

airplane with the conventional tail arrangement spinning in the Langley
20-foot free-spinning tunnel.
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O. Airplane values
O Model values
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FIGURE [0, -MASS PARAMETERS FOR THE LOADINGS
TESTED ON THE MODEL ANC FOR THE NORMAL LOADING
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LISTED ON TABLE I[[) NATIONAL ADVISORY
COMMITTEE FOR AERONAUTICS




